Abstract Various health professionals have attempted to classify low back pain (LBP) subgroups and have developed several LBP classification systems. Knowing that culture has an effect on LBP symptomatology, assessment findings and clinical decision making, the aim of this review is to perform a cross-country comparative review amongst the published classification systems, addressing each country's similarities and differences as well as exploring whether cultural factors have been incorporated into the subclassification process. A systematic search of databases limited to human adults was undertaken by Medline, Cinahl, AMED and PEDro databases between January 1980 and October 2005. Classification systems from nine countries were identified. Most studies were classified according to pathoanatomic and/or clinical features, whereas fewer studies utilized a psychosocial and even less, a biopsychosocial approach. Most studies were limited in use to the country of the system's developer. Very few studies addressed cultural issues, highlighting the lack of information on the impact of specific cultural factors on LBP classification procedures. However, there seem to be certain 'cultural trends' in classification systems within each country, which are discussed. Despite the plethora of classification studies, there is still no system which is internationally established, effective, reliable and valid. Future research should aim to develop a LBP classification system within a well identified cultural setting, addressing the multi-dimensional features of the LBP presentation.
Introduction
Low back pain (LBP) is one of the commonest reasons for people to seek medical treatment in Western societies [3, 11, 42, 77, 90] , with the majority of LBP sufferers being classified as having non-specific low back pain (NSLBP). This definition includes any type of back pain and/or referred leg pain which does not fall into the category of nerve root pain and of serious spinal pathology [22, 98] . For this patient group, it is still unknown what the optimal treatment is and subsequently, their management accounts for an extremely high cost for their country [64, 98] . One of the principal reasons for this is believed to be the fact that this large group is not uniform, but includes patients with different symptomatology [6, 14, 51, 59 ]. This issue of heterogeneity amongst NSLBP patients was considered by the International Forum on Primary Care Research on LBP in 1995 and again in 1997. A top research priority was established in identifying and classifying patients into more homogenous subgroups [12] , and since then, various LBP classification systems have been developed or used either for diagnostic or for treatment purposes [28, 32, 80] . Classification systems aim to identify clinical subgroups from the large NSLBP population by means of physical examination and clinical presentation criteria, specific questionnaires, or other diagnostic procedures [76] . For each assigned homogenous subgroup the response to specific therapeutic modalities can then be guided, facilitated or even further explored. This diagnostic procedure is, therefore, a critical step in attempting to deal with the heterogenous NSLBP population [14, 38, 51, 59, 80] , which so far has not been found to respond to a particular treatment approach [14, 59] . Indeed, classification-based treatment for acute LBP patients has recently been proven to be superior to treatment based on clinical guidelines [37] . This literature review aims to critique the up-to-date classification systems.
However, when investigating the biopsychosocial nature of LBP, the impact of culture ought to be considered. Culture is defined as 'a set of societal rules and standards developed over time and shared by the members of a particular society' [35] . It appears that diagnostic procedures differ amongst different cultural settings [21, 84] . For example, radiographic procedures for LBP patients and clinical decision making among professionals differ across countries [2, 31] . Cross-country differences have also been found to exist in medical, physical and psychosocial findings as well as in the management across LBP sufferers of different cultural backgrounds [15, 82, 86, 98] . Studies from the USA have concluded that American LBP patients take more medication, experience more emotional and behavioral disturbance and are more dysfunctional compared to other cultures such as Japanese or New Zealanders [15, 17, 82] . Brena et al. [15] , for example, compared Japanese and American LBP patients in their study, and attributed these findings to the fact that within Japan painrelated dysfunctions are more 'concealed' and less acceptable than in the more liberal American society. More importantly, the LBP has recently been characterized as a culturally driven disorder [1], thus, reinforcing the role that culture plays in the natural history of LBP. Even within similar cultural settings, socioeconomic differences can affect the presentation of LBP [90, 93] .
Additionally, treatment decisions are not always based on an evidence-based clinical reasoning model, but quite often, are dictated by each country's health system [9, 34, 83] . For example, Greek physiotherapists are only covered by health insurances for treating their patients and not for assessing them, or for deciding on treatment; these procedures are legally considered as medical ones [9] . Thus, 'cultural' issues have an impact on how LBP is managed. If such issues influence the presentation of pain across sufferers, the diagnosis and the clinical decision making of health professionals across countries, it is not unreasonable to assume that diagnostic and treatment-based subgroup classification procedures would be affected, too. Thus, the aim of this critical appraisal is to perform a cross-country comparison of the up-to-date classification systems by addressing each country's similarities and differences. A secondary aim of the study is to explore whether any cultural factors have been incorporated into the subclassification process.
Methods
A systematic search of the electronic databases Medline, Cinahl, AMED and PEDro between January 1980 and October 2005 was undertaken. The search terms used were low back pain, and classification combined with reliability, validity and outcome measures. The search was limited to adult human subjects, and the papers were selected provided that the title or abstract was relevant to the development or the use of a LBP classification system. In addition, two highly cited classification chapters from spinal textbooks have been included in this appraisal [5, 32] . Buchbinder et al. [16] in an attempt to describe and critique classification systems for the neck and upper limb, developed methodological criteria, which have been adopted in subsequent critical appraisals [66, 76, 80 ]. Buchbinder's criteria have also been adapted to fit the needs of this study. Thus, this study's descriptive elements include the study's Purpose, Country detailing where the study took place, Cultural Considerations (i.e. the population's culture, the culture of the system's developer etc.), Type of Research, Domain of interest referring to the patient population (i.e. chronic, acute etc.), Categories referring to the number of primary and secondary categories the authors developed, Discriminative criteria used referring to the evaluating criteria used to distinguish between different categories (i.e. questionnaires, pain distribution patterns etc.), Profession and Setting referring to the professions involved in the development of the classification and the type of setting (i.e. outpatient clinic etc.), Protocol (how well-defined and comprehensible is), Special training required whether the clinicians involved required any special training, and Method of development, whether a judgment or a statistical approach has been used for the subgroup development. The criteria proposed by Buchbinder et al. [16] for critically appraising a classification system include Purpose, Content Validity, Face Validity, Feasibility, Construct Validity, Reliability and Generalisability. Another criterion has been added addressing the Cultural Considerations of each classification system, referring to whether any cultural factors have been taken into account in the subgroups' process (such as gender, language, education, occupation, religion, any social aspects etc.). A detailed description on what areas or questions should a classification system cover in order for each criterion to be met is given in Table 1 .
Results
Classification systems from nine countries were identified: UK, France, Switzerland, Sweden, Denmark, Canada, USA, Australia and New Zealand. Three distinct classifying paradigms were identified: pathoanatomic and/ or clinical features (biomedical), psychological and social/work features (psychosocial), and mixed biomedical and psychosocial features (biopsychosocial). An overview of the classification systems according to their paradigm and country is provided in Table 2 . The majority of the selected studies (28 out of 39) were classified by biomedical paradigm, less studies (7) by psychosocial paradigm and only 4 utilized a biopsychosocial (mixed) approach. Several other reliability and validity studies of the reported systems have been included in the discussion as complementary to the reviewed papers. Tables 3, 4 and 5 provide the description of all papers classified according to a biomedical, psychosocial or mixed approach, respectively. Table 6 reports the critical appraisal of all presented classification systems.
Discussion
Within Europe, five countries (UK, France, Denmark, Sweden and Switzerland) in total have developed their own classification systems with marked similarities and differences amongst them. In all except two European studies [57, 74] the profession involved in developing the classification systems was the medical profession; which could indicate the dominance of the 'medical' model throughout Europe [9] . Also most classification systems were diagnostic [5, [19] [20] 74] , and psychosocial questionnaires were one of the most commonly used discriminatory criteria for subgroup classification. In addition, several classification systems [7, 19-20, 48, 62, 88, 89] took into account one cultural factor, the sample's primary language; they thus, have included in the classification process only patients that had the same primary language.
The biggest difference across the European systems was the classifying paradigm. Petersen et al. [74] proposed a classification based on pathoanatomic structures likely to be at fault, which has recently proven to have only Contrary to the European systems, most Australian classification systems are treatment-based (rather than diagnostic), no studies considered any cultural factors, and the professions developing the systems varied from physiotherapists [72] and occupational therapists [91] , to doctors [85] and multi-disciplinary teams [41, 52 ]. Another difference is the classifying paradigms, as psychosocial [91] , biopsychosocial [41] , pathoanatomic and clinically based features [52, 85] have been utilized. A newly developed three-subgroup system [72] utilizes a biopsychosocial approach and classified chronic LBP patients according to the underlying mechanism of dysfunction (either adaptive, maladaptive or behavioral driven motor impairment groups). Although reliability was high amongst two expert clinicians, a sample of clinical physiotherapists demonstrated only moderate reliability in classifying patients [23] . With the exception of a study by Strong et al. [91] , where nearly 6 out of 8 methodological criteria were met, all other studies were developed judgmentally and more than half of the appraising criteria set by this study were not met. A study by Kent and Keating
[52] appears to be representative of Australian health professionals; primary care clinicians from six disciplines were asked to identify NSLBP clinical subgroups via postal surveys with however, no consensus amongst clinicians being reached.
New Zealand LBP sufferers are reported to have lower levels of psychosocial, behavioral and physical findings than other cultures, such as the Americans [17, 82, 94] . Two biomedically classified systems are found in New Zealand, one of which, the McKenzie classification system [67] , is by far the most internationally used system. Reliability studies have been conducted in Finland [53] and America [27, 81] with variable results. However, what makes McKenzie classification so popular is its predictive ability and validity with certain pain pattern features, such as the centralization phenomenon [29, 49, 99, 100] , repetitive and lateral shift movements [63, 95] . However, despite a recent Canadian randomized controlled trial supporting McKenzie's system [61], more large-scale studies with longer follow-ups are needed for determining its effectiveness [24] . Canadian studies have all used a biomedical approach and have classified all LBP patients (acute, subacute and chronic). In one study [10] one cultural factor (language) was considered. All but one study [87] were developed by physiotherapists, and all studies, except one [68] , were developed by a judgmental approach from the proposed authors; thus, methodological quality has been low in most of them. Spitzer et al. [87] present one of the most popular systems developed by a multi-disciplinary team of LBP experts for diagnosis, treatment guidance and prognosis. The system comprises 11 categories known as the Quebec Task Force (QTF) categories. Although several American studies have adopted this classification [4, 6, 32, 65, 71] , predictive validity has not been established in all categories [4, 60] . No study has explored the reliability of the QTF system, thus limiting its generalisability.
The USA has the highest number of published reports on socio-economic, psychosocial and cultural issues that appear to influence LBP management. In a series of crosscultural comparative studies between Americans and other cultures (Japanese, Mexican, New Zealanders etc.), American citizens appeared to have more dysfunction, psychosocial, emotional and behavioral impairments, as well as financial compensation issues compared to the other cultural groups [15, 17, 82] . The USA has the biggest number of published reports on classification systems, most of which are classified by biomedical features.
In nearly all USA studies some form of clinical examination is included; compared to the questionnaire-based approaches adopted by most European studies. Like most other systems, only one study [101] took into account a cultural factor (language). Three biomedically-based classification systems have received considerable attention in the literature; the Delitto's classification system [25, 36, 38, 39, 44] , the McKenzie's system [29, 81, 95, 100, 101] and the QTF classification system [4, 6, 32, 65, 71] . However, none of the three has exceptionally good inter-tester reliability.
Finally, three studies have developed clinical prediction rules made up of clinical examination items and psychosocial/disability questionnaire scores in order to identify one group profile from the NSLBP sample which would respond to a particular treatment. In two of the studies, a prospective cohort [33] and a multi-centre controlled trial [18] , the same prediction rule has been utilized for identifying patients likely to respond to spinal manipulation, whereas Hicks et al.
[46] utilized a prediction rule for identifying patients likely to respond to a stabilization exercise programme. All three studies verified that their patient subgroup was accurately identified demonstrating short-and mid-term improvements with their treatments. These reports could further improve the accuracy and success of treatment guided classification systems should they be incorporated into an existing classification system.
Limitations of the current classification studies
The majority of the classification studies were developed using a judgmental approach. Thus, the systems have been based on a small sample of clinicians and relied on their personal clinical experience. It can be argued that this method of development is likely to be biased and thus may not represent a system that can be generalized well to the clinical community as a whole. The statistical approach is considered superior to the judgmental, as categories can be developed prospectively, based on the outcomes of discriminatory criteria, and thus, author bias is reduced. Reliability has been addressed (with moderate success) in some studies; it is however crucial to ensure agreement on the outcome of a classification process amongst clinicians. Further, adequately powered, reliability studies are needed. Content validity is important for providing unique and mutually exclusive categories, and in most studies it has only been partially met as the multi-dimensional biopsychosocial aspects of LBP have not been addressed. It is suggested that a bio-psycho-social approach should be included in classifying LBP patients, to satisfy content validity [13, 66] .
Despite the fact that cross-cultural differences have been documented to exist between LBP sufferers [15, 82] very few studies included any cultural factors in their subclassification process (other than the language factor within bilingual or multi-lingual countries). It may be that cultural issues are neglected because of a difficulty in objectively measuring cultural impact [35, 45] . Alternatively, it may be due to a lack of sufficient cultural information relating to the diagnosis, prognosis or LBP management. For example, although LBP researchers acknowledge that there are influences of sociocultural factors (such as the patients' behavior and beliefs, psychosocial factors, economic and compensation status, type of occupation etc.) in the diagnosis, future management and, prognosis of the condition [40, 78, 90, 102] , this information cannot yet be sufficiently quantified. Thus, important cultural factors in LBP classification remain inadequately explored.
Recommendations
It is interesting to note that whilst there has been considerable interest in developing a uniform classification approach, across many cultures, no system has become universally adopted. When examining the disparities and [67] ) that have a degree of external validity and reliability and can therefore, be recommended for usage for diagnostic or therapeutic purposes. However, as highlighted previously, it is important to incorporate both dimensions (biomedical and psychosocial) in the classifying process. Thus, these systems could be further improved by incorporating the dimensions that are missing. For example, the McKenzie or the QTF classification system (which both follow the biomedical paradigm) could incorporate some psychosocial elements in their classification procedure from the higher quality psychosocial classification studies [7, 48, 54, 55, 89, 91] as well as clinical prediction rule studies [18, 46] , and explore again the efficiency of this improved system amongst an NSLBP sample.
Thirdly, incorporating cultural factors into the subclassification process, would be enlightening. By considering factors, such as the structure of the health system within a country, the availability of the health system in obtaining diagnosis and treatment and general societal beliefs regarding LBP, it is not unreasonable to assume that specific clinical 'patterns' could be emerging within a given country, which could be useful for the diagnostic practice and the clinical decision making of LBP subgroups.
Finally, an international expert meeting where the problem of LBP classification is brought to light, and dissemination of findings takes place could perhaps be a starting point for obtaining a more definite consensus for this problem in order to have a common platform for all researchers, instead of approximately 40 different classification systems today.
Conclusions
It appears that, despite the plethora of studies developing classification systems, yet again, a question remains ''why hasn't any system been internationally established or successful?'' The answer to this could lie on the fact that most systems address only one dimension of LBP presentation (i.e. biomedical or psychological), while there is evidence supporting a biopsychosocial LBP presentation. Additionally, despite the fact that cultural factors are not yet taken into consideration in classification studies, it appears that there are some trends within countries. It may be, that the cultural setting may have an impact on the natural history of LBP and thus it would seem sensible for health professionals to complement their biomedical assessment with an evaluation of the psychosocial and cultural aspects of their patients i.e. their attitudes, beliefs, interactions etc. which seem to be driving the history of the condition. Future research should aim to develop and explore further some of the existing LBP classification systems (the ones that score the highest methodological quality) by, addressing the sociocultural factors of the classified sample. 
